Fertilization of the mouse oocyte.
This paper presents morphological data on mouse oocyte maturation and fertilization, reviews evidence supporting the existence of a sperm receptor, and suggests future directions for this line of research. We used scanning electron microscopy to examine oocytes under a variety of conditions. The surfaces of mature mouse oocytes are seen to be similar whether maturation occurs in vivo or in vitro. Capacitated sperm (both acrosome-intact and acrosome-reacted) are observed to interact with the microvilli of the oocyte surface. Little is known about oocyte surface proteins that mediate fertilization in mammals. Data of ours and others show that enzyme treatment of live unfertilized eggs interferes with sperm binding. Enzyme treatment (trypsin, chymotrypsin treatment, or pronase) reduces the number of bound sperm, suggesting removal of a surface protein involved in fertilization. Trypsin treatment also causes some lengthening of surface microvilli in a belt surrounding the metaphase II region. After metabolic labeling, proteins of zona-free unfertilized eggs can be identified by SDS-PAGE and autoradiography. Comparison of 1-D gels from untreated and enzyme-treated eggs show the nearly complete disappearance of proteins of 263, 170, 137, 97, and 87 kD after digestion; an increase in a 66 kD protein after trypsin or chymotrypsin; and a major new band of 20 kD after chymotrypsin treatment. Fertilized eggs show the loss of a 255-265 kD band among other changes. Proteins of 97 kD and 87 kD were seen previously by surface labeling (Johnson and Calarco, 1980b), and our 97 kD and 66 kD bands are similar in molecular weight to those identified by Boldt et al. (1989). Taken together, these data identify a few candidate proteins for the role of sperm receptor on the egg surface. Future work should focus on identification of the surface protein(s) which functions physiologically in fertilization by developing fertilization-blocking antibodies. Relatedness to other mammalian sperm receptors and identification of the genes involved would provide valuable information to our understanding of fertilization and to the problems of infertility and contraception.